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Alr( imcorant ci aractef st.,- .i ,,P c- r~q worn oy naval a rcrrewmon is protection from fire and flame be
(orovtcd'w Tt-!' pro~tptioný lactor! c, dn-xnd.nt upon the" toef mnaterial used and any layerngq that may occur
t,,-j .osar'riq moro trhan -ne ~i~eof #w~u omorit -it a time. in this report, the fiammabiliy of the fabrics us4ed for
avialof clothing and Pec! on se~at kill covers in the Naval aviation com~munity agre examined according to tyt*,
of material us-)a. They are then cataaorin~d by the deqree of protection that is provided against flammabilit'il
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D!SCUSSl ON

The fol~owing summary and chart present the current fabrics in use by t.he f!eet in clothing
and seat kits, and descr~bes ,he flammability characteristics of these fabrics. Information ranking
e~crý o& t1ese fabr~cs 3c ';7s: eacri cther, acccrdz'g lo f'ammirability, Could not be fourd at this time.

T 'e~ez~etrecr-t s rr ~ ~ *n~o:ree cate_,;r!es w~hich riave decreisin; 'ýarrra iity per.
tcrmance.

Category I conta:-s groups which are var~atons of Nomnex. the variation usuaily!:beinig in weight 'oz./yd2)
and Itype of weave or knit. Nomex reqiures very high temp.eratures to initate burning, will c~har without melt-
in;. seif extinguishes itseff upon re-moval frcm thie hepat source and S also durabie with good abrasion resis-
tant criaractens,,;cs.

Category 1its ccmpr',sed of the* items made from leather. Leather is f lamne resistant, shrinks
when in contact with the4 heat source and is self extinguishing.

Category I1I1 contains the nyion and cotton fabrics currently in use on some of the clothing
items. All of these fabrics are flammable and cannot withstand high temperatures. Nylon will melt
upon contact with the heat source ancl self extinguish upon removal. Cotton will burn without
melting, producing ash and will continue to burn after the sourca of flame has been removed.

W0hen evaluating the flammability protection of a fabrkc to be used for clothing, the protection
prov~ded to the body rrust include consideration uf the heat and tine factor values oefore the
*g non of the fabr-c. Bums will result if trie sikin temperature is held above 150'F for one second
iH;:ado o. 2 7). I n a mtudy conducted by A ice Stol; and MI.aria Chianta, tboth the tolerance time to

aoisormed thermal energy, and thie protect~on orovided to the skirn by specific fabrics, were eval-
uated. From this study, tre benefit of mrultiple layers of protei,':tive fabric Yvas shown and a ranking
of the ested fire 'esistzart fabr~cs wvas estlabikshed. The ksting o~f fatirics pririn3riiy contains variations
of %ronex and indcatps be-We protection berng provided by the samples of greater weight (oz/,yd2).

F- t h~s tlaole a compar~sc,. with the fz~r cs tested ard trhe fab, ics -in use can be made to some
PV*Pi!' t, ut more m ratyit Supports tý)e prar!,ce of provid;ng as many pieces of Norrex
c~otnir~ as t~osslble to a'ýow 'or layerir a. The !avers increaw the thickness of tne Noinex which
:;rovides greater protect~on agairst the potkent ai flaming of the garments and the rate of heat flux
!o !ýe skn,

n. !ho- cloth nrq area, the newer pieces that have been introduced, or are being introduced, to
tý-e f'eet are 311 ma(4e of a, 'east one laver of Nomex, Some garments made of th~e more f'.Immable
'anrirs of rn1ion and c'ctt in are Tt*H tieing used by the fleet. Using Noinex fabrics for the." garments
would aliow foi- layerriNg of the fabric providing even greater arid better protection from fire to the
aircrew member. in cooier temperatures, the members of the fleet usuallyv wear a layer of the
thermal, Noinex undervwear providing at least one, layer of fireproof fahric betwetrn themselves and
th,. heat source. Butl, dunring warm weather the Flyers Coverall may be the only layer of Namex
wcrn by some crewmen seince both the survival vest and torso harness are still fabric-ated of nylon.

New fabrics and finishes air# being developed in the area of flammability to improve upon
fabiric aerformance and p'-otection. The fabrics presently in the system are the best that could be
found 'or the purpose at the time of proctiremrnot, Currently, now fabrics with better flame resist-
ance, and new finisrhei which would provide 11am. resistance t(n fabrict which afts otherwise flam-
rbiabe, are being investigated for potential use in the syvstemn. Nomex provides good protection
er:)ecially when layared, but .( now apopears that there may be better products avaiiable depending
upon the types of we&raes, k-niits, weignss and colors rerqui'ed.



T~e recorrinencat.orn at this rime Is to faic.',>ate repiacernent of the more '-amrmable clothing
,.v:'n tne ess f~amma-.,e counter--art to re .-at :vi aircrewrnen are wearirg 3s rmany' iayers of

amrre 'es~stant ciottiin 3s oossone. It ýs -q esec triat more meaningfui tests ce oeric~rried
:s<ý 73 >t 3.- zje~e 02c '-s e-_. -ments eqt..r,,Iq rnoo' jr-r, Ce ;p

7--. : . c .).:-: n tve~se ýei t oL,,C

av C o'~' , :e s*s .c cn r, a r t ' s~" *cr~cs Such~ ds
amne tine, 9:;ow tine dlC cr-ar ent.These -eqts vvc.Ludc aoow for comparison of fatrics agains-t

eacrh OVer, demionstrate the !e'ef of protect~on )ovioed i-nd direct rcsearchers in developing new
anc rnetter fabr~cs and f~rsres in this fiei.
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FABRIC CHARTS

zes4 n~e 4ý-r'cs s~~or,: crcceeoiln c-na r tave flam Mabi!ty requirefnen~s ;r~udled in
:-~avsecc;:.nT -A~e ;ýe Iste- on tre crnart in the flamnlarodty coýrrrn as ýOkovws.

- arre r-!e t-e s cecmer ccntnes to oumn after the f~arre .s siut off.

-afier g~cw tirne: *,-'e the specr-ien con-inues to glow a'ter it has ceased to flame.

- ,ýar e"rv7 .~s,,r-e 'torn Vie end of t'!e specimen, which ws c (posed zo th*1ae

!o tne end of certer of cnarrea area.

Th-ese nu~mbers insure rrn~ rnurn cierforrrance of tthe fabrics and provide some romparison data.

Acqjl, For
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